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(57) Abstract: . A fluorescent 
probe which is represented by the 
following formula (I): (T) wherein 
R l represents hydrogen, carboxy, or 
a monovalent substituent other tban 
sulfo; R 2 represents hydrogen or a 
monovalent substituent; R 3 and R 4 each 
independently represents hydrogen 
or halogeno; and R s represents a 
monovalent group which is cleaved 
upon contact with a substance to be 
detected; provided that a combination 
of R 1 and R 2 is selected so that the 
benzene ring having R 1 and R 2 bonded thereto has such an oxidation potential that (V) before the cleavage, the compound 
represented by the formula (I) has substantially no fluorescence and (2) after the cleavage, the resultant compound formed from the 
compound represented by the formula (I) is substantially highly fluorescent. 
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w m # . 

V^ 0 #|;U£\ -mkMm<D%i%-7°v-7 10-226688 ffi£&(Di£ 

%-7°n-y' (SP^Pi WO 01/62755) ft ^©^-flJil $ttTV^o 

i^-fe-r xD^ytmt vT<p®mz.®m$:W-Dk^x.bftxztc dindqvist, l, 

et al., J. Chem. Phys. , 44, 1711-12, 1966), Z(D X 0 fm&frh, feMWiM 

£ ftX v >5 -7 u± 4 >mm£x\-± 7 u± 4 > <7>i£^#{££ii ft t> & v > J: 
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/i^ u-fe >- lc*5 5 # /i^> v-^SO^fiJ^ ^ ^SS <h ^ ^TOe* 
^oVN-C#fFffiKLfc (PCT/JP03/8585) o ' 
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(l)±ffi^]iT<7)tij^^, ^ ( I ) vm£ftZfc&Qo&mW#}iz.m%ftmzti:Z£ 5 

^<7)|gBj^$f £ Lv^^«^c c ttl«^-<>•^^w@t^km{i^ 1 . 5 5 v~ 1 . 

7 5 ViC^S J; 9{CR^t;R 2 <DSL^toii:^3lfftb?.±fB(D^yn-y ; f£ 

i7;^MT'fe9, R 2 ^«T/l-3 3r^£-efeo±|E(0^7tyD-y ; R 1 ^ 
I£l7/^^it'fc0, R'^^f-^^'^S^MbT^^^OfS^T/l'^^- 

?* ; R 5 f)mM7k^Mmm^2: 'omm^ii^mmm^<Dmmx'h^±m<Dm^y 
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* i/zf Y * i/m-etb <5 ±!E<D£7fc ^ o ; R 5 # 13 - 7 9 $ ^ *~ t? £ 5 W $ 



tt» ±IB©-«!^ (I) R\ R\ R 3 n R\ &tfR 5 

.^&Lfc^»ft ({fc-a^l~8) fcLO^T, #-fb-a-#w^*^-w<t PET K 



o 



H 
N 




HO 



O 
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I3ilt PET(Di^@lU!7/^l/-t>{y|COV>tPET K"T— |$ t - 

^£f?ofcS££$r^LfcWefc5 0 lacZ HH4»I1I&©&*£* U ^ftltt 

LacZ ^ttfUIS^^^^-To 

I6ifl flfrfrfcl'l (TG-Phos) SrT>^y 7t^77^- 

H 7l^te N TG-Phos ©T/l-Tj y 7^777^" t?£ £ oaSfu^ibfc*-^ 
h /HE-fk (a) SOT JR * ? Y A* (b) mt % ^ bfc B "C & 5 . 
I8ilt #11 9 "C#fc 2-Me 4-0 (CH 2 ) 4 C00AM TG 0 -Gal £ jS -IS 7 * b v^^~ 

I9@il 2-Me 4-0(CH 2 ) 4 C00AM TG 0 -Gal ©£ 0 -#7 ^ h >>^— feld £ 
iStimoS*^^^ b^«(a)&tm&^^ bMb)^{fc£^L/cElTfc5o • 
S?l Ollt 2-Me 4-0(CH 2 ) 4 C00AM T.G-j3Gal &JBV*fc£iBM&3R-C<B 0 -jSj >7 
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%4itv s KJit^^ ^H^&ifh ^Jg^^'C^M^fsi-^ft 

Kft if) 4 if m^-fti/efco T J;V^. X '#S L < tt»*"C*>«. 

^*i:Lr«, mm. mmm. mmm. tofcjwmmt£i?$:mfzz.h& 

i: LT, m*-ttB-*7* his?—*; 3 7 7^?v-f,-x 
&7A#y 7*777^- 1f^if^Wori:^x-§5^ x Jp*4MS¥»*H:±|B 

»t Kn^s//i>Si:bfcc:i:Sr»»i;UT^5 0 *H©f^/n-^^ 
7^^>IiUH M H \i. % & * V/HKft C M T A' = * -7lXtt T/u = * 
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jc^/l^, n-yvt'^m, 'fy^n^l, ^n/ntVH s 

sec -y^/vSx -f y/M, t e r t -:^7U2K ^a/n t°yl> 

UTfifiaT/mr/uS^iOfiF* L< % R 2 1 1 1 lifli 7 ^ ^ ^ i/J ^ J; 9 0 
R 2 # 4-^7 h^r^lXli 4-Tir h *W ^Vl^^^/V/J?:^;/ h * 
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^^©^feT'n-^WS^'C, R^T/R 2 ©*!^*^^ tJ^^t)®^ 
j:5R 5 o^ifflu^ft, S; (I) t?«$*L5^«5^^lf«)t::Si**ttK:ft*J: 
SfcalftSfU ^o(2)S!J^»»j;5R 5 ^M^^ ^ (I) -e^^tb 

So 

£ So ^vi?^©Stffc«&;«< ft 5 £ £ ft^:/irV^<D«^^±# 

LTV^So #I;tti\ tfE'O'i? V^{£©HOMO^*/i^-*^iai§fc& 
(B3LYP/6-31G(d)) £ 19 S £ t &X~% S 0 Jfc*5, KEfcS ftfc 

^fbmffitti-^-Cfift^p^oWffi (SCE) Sr»figKi|a3£U-Cfe9 ; 58®N^S 

(A g /Ag + ) . z^mnm t vttm&om t r±» o. 24V mm&Mft otv^s. 

i^Slt:^^^V^TR 5 ^7K«^l^-t:•fcS{b^ft. ' pHl 3<D7fr* V *8« 
"^^U^Tk^^te. ^rf-^X^Ot Kn3r^I«7'o h^jWHUT 

Hftgjtc&^fttt-efc 0 . «^<^>ai©BHb*tt^ 1.60 v^±-etemf#) 

(^V^^^b^t^Sm^fcSo pH3. 4 ©Ktt&frT-Ctt, 



8 



WO 2005/024049 PCT/JP2004/013185 

ftfc Kn^^K^n bl'&ttTZ'fcffiz.tt.vX^&tf (rfci^tfEt Kb 
* i//\»m& -OH-kftoX^S). m%.&* vnv>MkW$L& 1.60V 

&T<D4b&m*nntt^m ; $kft&xh 5 % i^yfyiwiitii^^ 1 . gov 

* Sr :g-f 5 4 b-g-tt *5 It 5 >"t? ^St © Bfe<k*ffi <o mt k , t ti h <Dik&® <D 
&m$:7F Lfco p h 1 3 o&mzBly'v h Wb£ftfcfc^4&©ifcfb*te 
©H^, pH3. 4<D#^tt7 9 p h WbSfbfcfb-^ttoilfbm 
&£ibfc*^JW£^3l£^bTV^ 0 

^^siio^bm&w:, (1) x&&tizfc&mfcteb^xR 5 ftj<.mm z F 

XhZit'&m* p H 3 . 4 ^D^tt^Tt«V^fc#^^^-<^Vit(D^•^bm^: 
R 2 O0^ LV^ia^fe-frSrS^f Sfcftfctt^ 1 0*#fig boo, 

— $5*; (i) •e^$tl^^b^{-*5v^TR s ^7K*^-efe^'^b'a-#^c:ov^T. 

pH3, 4fc&ttZ?kytttW.mb pHl 3fc:fctt5$3te*^te*fc©^i&Mfc*: 

(OWtftM&tfl. 5 5V-1. 7 5 VlCfcS J: l\ZR l RTfR 9 OUfr&t>&&m 

ft 5 <fc 5 K:R l Xt5R 2 ©a^t>-e:S:a-Sc i # ± *) bV\ *t>#4 L^(D 

mi^ififei, &*5 N R l S.t/R 2 ^^-a-1-^^^-g>^±^R l ^R 2 
K^oiXt4 2»±ojHjUEis#eEi-5»g'K:H:, R^TO'tW^ (tut) 
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& Ete PET (Photoinduced Electron Transfer : 3fcff Stti^Sj) \Z £ *) f£f^ 

gpft (pet F^~— ) d^S^Si^Stx^^^jErstv^ h<DXh% 0 
5£ ( I ) tr«$ti-6{b^#i(coVNT, ltfffitQ^t>r>Mi: % 

^^ffi^SSMt^feS^^VSiajfifc (PETKt-) ilC^fiJbT%^S 
is -<^if>«(D^{bm^e^ (i"*t>*>*-?««^i*<. HOMOx^ 

>T ^ C 5 »5c*|fc©3kffc«r3RJJB LT N R 5 ©ijU»r©liu liPE 
T i 9 $3fe#$H# LTJ3 9 , & PET CX®Wr&<D{k£- 

(a) ±fB5£ (I) T^$tv^{b^i:S'J^^«it:^$^-CR s ir§]iiT 
$*5XS, (b) ±121© (a) X'Zi&Vtzfc&M (R s «Iff 
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rims, MZ-tf. a^T3i^};ii ^l^oTffctii^ML 

sit, a®^; ffiK£ft ifoa*ife£ % xtt^*^*/^^®^ p-h/^v^ 
/w-^yit^ ?^>mm., mxm&ttznttwz&ftz&mtf&z. 

fcis-ct, raM^Ltit -^hy^Ajft, 'ay^-Miu 

&<Dmmtux, mmm%L ^mmi mm. mmitn^t^mMM^m 
^zzt&tZs ^h<Dm^mmm^\mtm^mxh^o rft&©*a# 
mis ®33&m<DU&®} y mtmm. mmu mu $i^^s©iM 
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Me ft^^/VS^^-f) 0 
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dff-V h >"t:P roc. Indian. Acad. Sci. Sect. A., 5 
7, 2 8 0 (1 9 6 3) [Z.m$.£ft>tt&T*&J&Ls #ibft7c*1^ h (t 
e r t -7*5vl-vV^y ->JJ/l/) (^fy fy-TBDMS) £ Lfc (J. 

Biol. Che m., 264,14, 8171(1989)). fc^^C 
Mg 109 mg(4. 50 mm o 1 ) SrAJl,, M£tff7V&JEK Lftfr b 2 5 
Otrei 8 0#BMfe»#Lfc. SftfttsL T/W^m&t^X.. 2-^P^-h/V 
7 7 mg(0. 4 5 mm o 1 ) &M& LfcTH F 2mll:^ltJlDi 

6 o °c £ vtc 0 Bu&m&vfcn&iz&it Litozim l/c 0 

^fy|>y-TBDMS 137 mg(0.3 00mmo D^LfcTHF 2 

m 1 fci&SILTJnx., 1 0&mMWls± o g«2N HC 1 10ml 

^DiTl#t5^ffeiMajLfc 0 dtf>@fl:£atELfc^ »THF 

-e$fc*LTtt!fcL*£H#«:#fc (8 7 mg, W9 6*). 

l H-NMR (300MHz, DMS0) 5 2.00 (3H, s), 7.01 (2H, d, J=9. 15Hz), 7. 10 (2H, 

s), 7.21 (2H, d, J=9. 15Hz), 7.31 (1H, d, J=7.14Hz), 7.52 (3H, m) 

MS (El) 302 (If) 

J H-NMR (300MHz, DMS0) 8 1.97 (3H, s), 2.42 (3H, s), 7.01 (2H, d, J=9. 15Hz), 
7. 10 (2H, s), 7.21 (4H, m), 7.34 (1H, s) 
MS (El) 316 (T) 

w&mz . . 

'H-NMR (300MHz, DMS0) 5 1.95 (3H, s), 2.35 (3H, s), 6.99 (2H, d, J=9. 15Hz), 
7.05(2H, s), 7.12 (1H, s), 7.21 (2H, d, J=9.15Hz), 7.39 (2H, m) 
MS (El) 316 (If) 

J H-NMR (300MHz, DMS0) 8 3.70(3H, s), 7.02 (2H, d, J=9. 20Hz) , 7. 08 (2H, 
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s), 7.23(2H, t, J=7.50Hz), 7.34 (4H, m), 7.68 (1H, m) 
MS (El) 318 QT) 
it£® 5 

J H-NMR (300MHz, DMSO) 6 1.98 (3H, s), 3.86 (3H, s), 6.96 (2H, d, J=9. 15Hz), 

7.03 (3H, m), 7.10 (1H, s), 7.23 (1H, d, J=8. 22Hz) , 7.28 (2H, d, J=9. 15Hz) 
MS (El) 332 (It) 

\\&m 6 

^-NMR (300MHz, DMSO) 5 2.33 (3H, s), 3.66 (3H, s), 7.07 (2H, d, J=9. 15Hz),. 

7. i4 (3H, m), 7.26 (1H, d, J=8.88Hz), 7.42 (1H, d, J=9. 15Hz) , 7. 48 (1H, d, 

J=8.88Hz) 

MS (El) 332 (M + ) 

>H-NMR (300MHz, DMSO) 8 3.70 (3H, s), 3.91 (3H, s), 6.83 (1H, d, J=8.43Hz), 
6.89 (1H, s), 7.06 (2H, d, J=9.36Hz), 7. 12 (2H, s), 7.26 (1H, d, J=8.43Hz), 
7.47 (2H, d, J=9.36Hz) 
MS (El) 348 (M + ) 
{kit® 8 

'K-MR (300MHz, DMSO) 5 3.64(3H, s), 3.76 (3H, s), 6.96 (1H, s), 7.04 (2H, 
d, J=9. 15Hz), 7.10 (2H, s), 7.23 (1H, d, J=9.15Hz), 7. 30 (1H, d, J=9. 15Hz), 
7. 23 (2H, d, J=9. 15Hz) 
MS (El) 348 Of) 
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fco-CJS ?>, Z<D8tftVtmttM&& I- 2 0 V&LTVmi&m&ftb* 9 % 1 . 

®T1"-5K:ttoT»?-iRa|so^dSjj,6>ttfc. P H 3. 4<o^#TT1tI 

gHbm## i . 6o v&TFvttm&mikft'e*> ^ l . 90 vu±-ciim^-um 
&m£o. 3<Dmyt&?£vtc 0 ^jb\ p h 3. Avn^-^y^-^m^oiimny 



R= 




mt 


HOMO 




On 












(pH13) 


( P H3.4) 




(nm) 


(nm) 


(Vvs SCE) 


(hartrees) 






2-Me (1) 


491 


510 


2.19 


-0.2356 


0.847 


0.319 


2,4-DiMe (2) 


491 


510 


2.08 


-0.2304 


0.865 


0.307 


2,5-DiMe (3) 


491 


510 


1.98 


-0.2262 


0.887 


0.319 


2-OMe(4) 


494 


515 


1.75 


-0.2174 


0.860 


0.076 


2-Me-4-OMe (5) 492 


509 


1.66 


-0.2141 


0.840 


0.010 


2-OMe-5-Me (6) 494 


514 


1.57 


-0.2098 


0.500 


0.004 


2,4-DiOMe (7) 


494 


513 


1.44 


-0.2063 


0.200 


0.001 


2,5-DiOMe (8) 


494 


512 


1.26 


-0.1985 


0.010 


0.000 


492 


511 


n.d. d > 


-0.2646 


0.850 


n.d. d > 



a) 0. IN NaOH 7jc^M 4> T*$!l£ 1 1t a 

b) r— *f± 0. 1M itiir F7yWy^-^A (TBAP) Sr£tfT-fe h-h 
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c) ^ Gaussian 98W V^T B3LYP/6-31G(d) //B3LYP/6-31G(d) J; 9 #/c 0 

083 

•ffc-g-^xD-^if ^HftJ(it©H OMO S:«fttfl.B8ftife (B3LYP/6- 

3 lG(d))!a i 5*fe,^^f3fei«$i:«l:7 , n-7 Mt,^©^ 

$14 

PET(Pho to induced Electron Transfer: ^fe 

fi»^^ffl^^^UT*E^lcM5^J: 9 <i>3£< , fiPlTO 
M(P ET K^"— ) frlo*rF&%&i&*. %i%m%imZ. 5 V^ ? <b©T?fc5o 

#3SSH (Dft&to *^3ta-e*> 5 ^ >-£M£ £ „ left Sr*B3te1~5 5 ^ 
(PETKt-)'t^Mtt#tfc^ ^^>«©«*fc*tMM6; 
V (-r^^*>m^^^iftV\ MtMiHOMOx^;^-^|i,N) tPET 
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Xh% 0 -fKfrh, HU#^#.-ef4PET(e:J;i9^^WbT^'9 N ^#<D#c 
mv\t P E T # jfi i f> & < * 5 i^T 9 o - £ £ £ 9 , SSW ft* 

tx^B^M^-zhZo *mw<Dit^%)x^ pet k-j— »t uxf^ffii- 
bf)twyi5„ ^om. pet kt— ^(DmtnitLte-ML^-ii^nn-frb^ 



Ac0 OAc 




J: < ftftUfc^S'K:**^^ f;v*;VA7 ^ K (o. 5 ml) % ik&Vo 5 10 rag (30 
Mmol); Cs 2 C0 3 100 mg (300Mmol) x 2, 3, 4, 6-r > 7-0-T-£5vl'- j3~D-^f 7 * h 
fc'7 7 f/V7*nS: K lOO mg (250/imol)£Jn;tfc. T/V^ffglU gj^Loo 
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Xi>? p a * 7 Z/-* V J -A- (100: 3) £JS V\ 9 s V * ? 7^^^^77 

^^z-xm^^m^M^^^Q^*'^ (11 - 3 mg ' 57%) ° 

^NMR (300 MHz / CDC1 3 ) 5 7.15-6.38 (m, 9H), 5.52 (m, 2H), 5.18-5.12 (m, 
2H), 4.25-4.12 <m. 3H), 3.92 (s, 3H), 3.70 (s, 3H), 2.19 (s, 3H), 2.13 (s, 
3H), 2.07 (s, 3H), 2.03 (s, 3H) 
EI-MS: If = 678 

me : j3-#7* hi/?-1£1kfty*-7ZR^1tfi-#7* h v^-if 

flfb 100 mM 7 > y 7^*r?»KUfc,; 2M 7" h y 7^ F X 

5J:p/<y7T--C*RU"CRl6.SrffJtL:fc. -T n-cojS -#7 7 

100 mM y-i'Sfe^MJ «^A/<y7 7-(pH 7.4)«rJSV\ 
14.3 raM 1 mM MgCl 2 , 0.001% i^^/W^/V*^ 

K. 0. 01% ^ ^ 7 -/K 6U 0 -# 7 7 h v-^—fe'^^-tf^ 3 ml £P§i UX 
1 cm ^a^y 37 t C£X£j££frofc 0 gft&g&fbWU Perkin-Elmer 

ls-5ob h^mMmw.^m^xmmvtz. 0 f^-ti^ 

4 540,000, EC3.2.1.23)ftv-^-T/VKy V f £ D IBALfc. 4»t(D7s' 
-fe-f7r(i^?^*7c;7 0 n-7'AO§«^^ 10 M M ft3-«fc 9 tilt, ^7 
7 _ £ LX^S^fefc (pH 7. 4; 150 mM NaCl, 4 mM KC1, 2 mM CaCl 2 , 1 mM MgCl 2 , 

5 mMHEPES, 0.1 % 7^=-*; WTPSS &^TMLfci8«S:E^ 
fc e GP293 JWJSt LNCX2-lacZ SriAtfct© (lacZ HHEHMS) ^ = 7-^. 
>f 7°1 X = — h U7c 24 7 ^/V^^ 7 p 7° l/~ ^ 7 PSS t? 2 HI«fe 
^Ufc^^fSO^UBjmTtyn-^AO^tt^T 30 &®MWLV4 

— >a 7bfc 0 ^*-%>»ALXftWGP293 * (lacZ ItttM) 
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atffl^fc, mftJ t-ityfrn-z, t^vtvxDC 3ooftj^7 (7-0), 

>itf#>l^X£ LTUPlanFl 10x/0.31 *f#jW>X Ot>J £^ i) fl-tffc 

1X70 #J3£HM (^-y>-/^7t^) £/BV\ Jgj^ft488nm, 510-550 

llJCfftKi&itftotffi (3^*-?^= 0.009) ^b^v^tfttt^fe (Irft*^ 

it^i~ 0 itmt^-m t \,X^(Dyjv^ru±^ y-it-O-jfy? Vis K (FDG) 
£MV^c 0 *^^*7°P-7^A«FDGiCit-<T^M^5l< . SfBfWT-iS^ 



OMe 




(EtO) 2 POCl 
Et 3 N 



(EtO) 2 OPO 



OMe 



OMe 




£< jj&j^Lfc^tCfS^ o 4ml, 15.7mg(47 /xmol), r 

y^/W^V 16.4 m1 (118 jtmol), 7no^i^xf/l, 6. 8 n 1 (47 ju 
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(100:3)) L % -fb-a-tU 0 (26.2mg % j£*8K # t'^fetfr*) 

l HNMR (300 MHz / CDC1 3 ) 5 1.39(m, 6H), 2.05(s, 3H), 3.89(s, 3H), 4.27(m, 
4H), 6.45(d, J=2.0Hz), 6.58(dd, J=9. 7Hz, 2.0Hz), 6. 86-7. 35 (m, 7H) 
HR-MS[ESI-MS]: [M+H] + calcd for 369. 14161, found 369. 13810 

«fc< ftjftUfc*SUlj|S*^nn^ lmljk^l 0 26.0mg(56 jumolh 
3 — K h 9 * f/W7 ^ 19. 7 m 1 (140 (i mol) Sr^P^fco T/W> ®& U fflfr 

■/<7tV:/tlc RPiswteTSRH (JSMM; T-feb^by^/ tK (1:1)) U ft: 
•frfcl 1 (TG-Phos) (1.6 mg. W 5. 6%, ^"U>-^t&*)Sr»fc. 
»H NMR (300 MHz / CD 3 0D) 5 2.02(s, 3H, a), 3.90(s, 3H, c), 6.48(d, J=2. 0Hz, 
i), 6.60(dd, J=9.6Hz, 2.0Hz, j), 6. 96-7. 71 (m, 7H, b, d, e, f, g, h, k) 
HR-MS[ESI-MS]: [M+Na]+ calcd for 411. 06336, found 411. 05935 
$ fl (100 mM y h U * A/< 3, 77- pH7. 4) = 0. 029 

m 8 : > • \f h n T/V^ U7^77^ — £^3fcT 

1 MtttefcSiSfcTy-fc^y^r — lw^Lfc (7-7^^-777- : 0. 1M 
M)7-M/^777-, PH7.4, 0.5mMlg{b^^^^A, 0.1%^^/^^ ) 0 
3. ml Sr 1 cm ^fa^y HO£U 37 "CtCLT T^TJ !)7t^77^ 
if (0.08 units/ $ft«teH*&ft5#fc»j&n) tJ:**3tg^EaEflsS:SIISUfc (B 

6H)„ ill^Klttx Perkin-ElmerLS-50B Ikjt^t Y/W&Sm&f&\t^iSfi&&L 
* 491 nm N 510 nm •CO^^^t^S^'fbSriS^ bfc 0 T/l'Jfr D7^7 7 
(OTA 160 kDa, EC 3.1.3.DH:, ->^-7;VKyyf i'JlALfc, 
f&7ggKm* TG-Phos (DTfls-fr 1) 7t^7 7 ?-t*(Cj:5^it©f Tfe^ 
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h >\>m\L (a) * h (b) £^ L fc 0 



#19 : ««gMi3-^y^ h^/-ff)fe7'D-7 , ©lj| 
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7l ;-;U 2 g (10. 7 mmol) , tert-7^A^ TVVv- U^cy^K (TBDMS 
-CI) 4. 8 g (30 mmol) N -f S^V— A- 3. 6 g (50 mmol) ^P^.fc 0 T/V^>t 

mm^fenis^? p n ^ yx*E.®m t v , mxmm-f- 

h>) ^A«U^pd^^^^^1 2(3.04g ,11X^94.7%, 

*H NMR (300 MHz / CDC1 3 ) 6 7.33(d, J=S. 6Hz, 1H), 6.72(d, J=2. 9Hz, 1H), 
6.53(dd, J=8.6Hz, 2.9Hz, 1H), 2.32(s, 3H), 0.97(s, 9H), 0.18(s, 6H) 
EI-MS: If = FAB-MS; [M] + =300, 302 

it&VO 12 1. 28 g (4. 27 mmol) Ufcx h 7 t K«= 77 V 10 ml Clftft 

Us i<^$*TA^StfeUfc±S=A-^Vt^y v^3W*.*i, ^J»£ 

« 4.5 ml (6.57 mmol) £2^ yi?T">ifojDx.t 30 &fflffl$&.. BWV 
fcxb^t 20mltd£$?Ufc3, 6-tf7> (tert-^Ai>^ ^Av' 

y/v^-^v) ^ffyhy 1.07 g (2. 37 mmol) Sri/y y^T-^iTo^n^fco 
-78 , c©**3o^iaa#^x 2N ttifc-e^fnu wajufcf^fefeR^^aufeo 

-A (100:3-100:5) ) U ^#)l 3 (774. 6mg x ft* 82%, tl^y.^*) 

J H NMR (300 MHz / CD 3 0D) 5 7.27(d, J=9. 2Hz, 2H), 7. 15 (d, J=8. 3Hz, 1H), 
7. 01-6. 86 (m, 6H), 2.01(s, 3H), 1.06(s, 9H), 0.31(s, 6H) 
FAB-MS; [M+l]*=433 

Ufcx h 7 t Ko 7 7 y 200 ml Wfr&t) 1 3 2. 62 g (6. 2 mmol) 
U 7 5"fb7 b 7 T^AT A (TBAF) <D 1M 7 b 7 t Fn77>i$ 6.2 
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ml (6.2mraol) ZMx.tl 0 T/l^V®&U m2.lZ.X ~1$m%tft®. ®SSE*B* 

^/-/u (100:5 - 100:7) ) U {k&tsl 4 (1. 13g , 1&§P57. 7%, ^-uv^/ 
fei£*)£#fc 0 

l HNMR (300 MHz / CD3OD) .5 7.06(d, J=9. 7Hz, 2H), 6.94(d ) J=8. 2Hz, 1H), 6. 78 (d, 
J=2.4Hz, 1H), 6. 74 (dd, J=8. 2Hz, 2.4Hz, 1H), 6.63(dd, J=9. 7Hz, 2.0Hz, 2H), 
6. 63 (d, J=2. 0Hz, 2H) , 1. 88 (s, 3H) 

HR-MS (ESI-MS) : [M+H] + calcd for 319.09703, found 319. 09652. 

<t<^Lfc^lC^7kv 5 ^^^/l-AT5 K lml, ft^il 4 60 mg (0.18 
mmolh /D^Slyf/U 17 n 1 (0. 18 mmolK £^-trv"7A 400 mg (1.2mmol) 

(^m^ffi ; ^sp^y-^;-/l, (100:5)) L % ft^ftl5 (41.7 mg, 

J H NMR (300 MHz / CDCI3) 6 7. 10 (d, J=8. 4Hz, 1H), 7.08(d, J=9. 2Hz, 2H), 6.95(d, 
J=2.5Hz, 1H), 6.89(dd, J=8. 4Hz, 2. 5Hz, 1H), 6. 84(d, J=2: 0Hz, 2H), 6.80(dd, 
J=9.2Hz, 2.0Hz, 2H), 4.73(s, 2H), 3.86(s, 3H), 2. 03 (s, 3H) 
FAB-MS :M+1=391 

$ fl (100 mM ]) bV pH9. 0) =0.87 

,fc<ftSftLfc^Ste£M<S^?Vl'*/l'AT5 K 0.5ml, -fb^tl 1 5 39 mg 
(0. ImmolK 0S®-trv">A 200mg (0.6 mmolh 2, 3, 4, 6-7h7"0-T 

a -D Z Fk°7 / i/y^P 5 K 100 mg (0. 25 mmol) ZMX-tc 0 
T/i^Vft&U ^#Loo*^T-BjE&/S£-ti:fc 0 i£I§!$)£^|JLiP- Met 
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J — )V (100:3)) U 6 (2-Me 4-0CH 2 C00Me TG- j3 Gal) 

(41.8 mg , I&^58. 1% S ^l/V^fe^O£#fCo 
>H NMR. (300 MHz / CDC1 3 ) 5 7. 10-6. 80 (m, 7H), 6. 57 (dd, J=9. 7Hz, 1. 9Hz, 1H), 
6.40(d, J=1.9Hz, 1H), 5. 57-5. 48 (m, 2H), 5. 18-5. 12 (m, 2H), 4.73(s, 2H), 
4. 22-4. 16(m, 3H), 3.87(s, 3H), 2.19, 2.13, 2. 07, 2.03(s, 3HX4), 2. 05(s, 3H) 
HR-MS (ESI-MS) : [M+Na] + calcd for 743. 19519, found 743. 19309. 
$ fl (100 mM y ^mi-hV 7AAy77- pH7. 4) = 0.069 

i<^Ufc^^7K> ? ^^V^/^^T5: K (1 ml), ik&VM 4 63.8 mg 
(0.20ramolK 5 -7*n frfr 21 n 1 (0. 18 mmol) , 400 

mg (1.2 mmol) %Mtitc 0 7;^>t^L, Jf# Loo^^T-B^^^-&fc 0 

*ftf!!(&ffi&i&; v'^pn^^^-^^y-yu(100:5)) U 41^3 17 (53. 7 rag, 

nz^6i.9%. fa&i&m zmco 

*H NMR (300 MHz / CDC1 3 ) 5 7. 10 (d, J=9. 2Hz, 2H), 7. 07 (d, J=8. 3Hz, 1H), 
6. 91-6. 84 (m, 4H), 6.81(dd, J=9. 2Hz, 2.0Hz, 2H), 4.06(m, 2H), 3.70(s, 3H), 
2.45(m, 2H), 2.02(s, 3H), 1.8S(m, 4H) 

HR-MS (ESI-MS) : [M+Na] + calcd for 455. 14706, found 455. 14692. 
$ fl (100 mM l)yitMJ^A^-777~, pH9. 0) =0.82 

<£ < &m Lfc##fclfckS?* ^JV7fr;\,J±T^ K 0. 5 ml, ft&m 17 18. 2 mg 
(42 Mmol), fi&ktisb A 250 mg (0.77 mmol), 2, 3, 4, 6— rhy-O- 
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T±^/U-a-U~^v^ Ft7;^u^ K 100 mg (0.25 mmol) SrflOxfco 

5vU) U 8 (25 mg % 1»78%, # fcftfc. 

X HNMR (300 MHz / CDC1 3 ) 6 7 t 08-6.80(m, 7H), 6. 57 (dd, J=9. 7Hz, 2.0Hz, 1H), 

6.39(d, J=2.0Hz, 1H), 5. 56-5. 48 (m, 2H), 5,18-5.12(111, 2H), 4.22-4. 11 (m, 3H), 

4.06(m, 2H), 3. 70 (s, 3H), 2.19, 2.13, 2.07, 2.03(s, 3HX4), 1.88(m, 4H) 

HR-MS (ESI-MS) : [M+Na] + calcd for 785. 24214, found 785. 23729. 

$„ (100 mM ]}>mi~hV ?My77~ pH7. 4) = 0.005 

it&to 1 8 37. 7 mg ( 0. 049 mmol) & 2 ml <D* ? J -/V/tR (3: fcfe 
MU 2 M TKMfbT" b y *Azkjgjfc'l ml (2 mmol) £flP;£fc„ 0 °C tt 30 #K 
T^-7<h IR-120 (H + ) . fcT^#fc*ftLgjfc£fl*b;jfc 0 # 

fetb^atSr.jgs^jftSrT-fe b- b y A'/akda) £ itflifl3^^77>f^ 

TLC (RP18W) teTttfi U . It-fr® 1 9 (2-Me 4-0 (CH 2 ) 4 C00H TG- 0 Gal) (15. 1 mg, 
Um 53%, 1/ > £#fc 0 

l H NMR (300 MHz / CD 3 0D) 5 7.26(d, J=2. 2Hz, 1H), 7.11(d, J=8. 5Hz, 1H), 7.08(d, 
J=9.6Hz, 1H), 7.03(d, >8.2Hz, 1H), 7.02(dd, J=8. 5Hz, 2. 2Hz, 1H), 6.94(d, 
J=2.3Hz, 1H), 6.89(dd, J=8. 2Hz, 2. 3Hz, 1H), 6.53(dd, J=9. 6Hz, 2.0Hz, 1H), 
6.37(d, J=2.0Hz, 1H), 4.0l(m, 2H) , . 5. 00 (dd, 7. 7Hz, 2. 6Hz, 1H), 3.83(d, 
J=3.3Hz, 1H), 3. 82-3. 64 (m, 4H), 3.53(dd, 9. 7Hz, 3. 3Hz, 1H), 2.17(m, 2H), 
1.93(s, 3H), 1. 74 (m, 4H) 

HR-MS (ESI-MS) : [M+Na] + calcd for 603. 18423, found 603. 18242. 
ik&tiBl 9 (2-Me 4-0(CH,) 4 COOH TG- /3 Gal) 10 mg (17.2 nmol) J 
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-;l,/T±h=-Y})^ (lral/2ml)l^¥U %Z.~~7±h-lVA' 2 ml It-MM 
UfcSt^o^^^ (AMBr) 68.5 ulI (690 jumolK *M V tV^^/VT 
(DIEA) 22.3 Ml (130 jLtmol) tt^fco T/^>I^l, ^(-T 10 

r#ibj*#£x m%*%4kvt^o mm*. mmmm*7±Y-YV^/*(v-i) t 

Lt^7 B WN'7f^ TLC (RP18W) ttiSU, 2 0 (2 -Me 4- 

0(CH 2 ) 4 C00AM TG-j3Gal) (10. 9 mg , « 97%, ^V^5^fe»*) %#fc 0 
l H NMR (300 MHz / CD 3 0D) 8 7.28(d, J=2. 2Hz, 1H), 7. 13-6. 88 (m, 6H), 6.53(dd, 
J=9.7Hz, 2.0Hz, 1H), 6.38(dd, J=2. 0Hz, 1H), 5.65(s, 2H), 4.02(m, 2H), 5.0l(dd, 
8.1Hz, 2.8Hz, 1H), 3.83(d, J=3. 1Hz, . 1H) . 3.79-3.65(m, 4H), 3.53(dd, 9. 5Hz, 
3.6Hz, 1H), 2.42(m, 2H), L99(s, 3H), 1.94(s, 3H), 1.78(m, 4H) 
HR-MS (ESI-MS) : [M+Na] + calcd for 675. 20536, found 675. 20359 
$ fl (100 mM y isWtThD P&'<V7T-, pH9. 0) = 0.008 

1 0 : 4 is - \fh n Q-Uv? Y v^*— ir^fcT y±4 

2-Me 4-0(CH 2 ) 4 C00AM TG-/3Gal ^ A'*A'*.* 9 S KKl**b 10 mM * 

(7-7t^/^777-:0.1M !) Vit h!> 9^77-, pH 7. 4, 14. 3 raM 2 
-^^7-fx^;^ v ImM mt^^^yP-^. 0.01% ^^/v^/v*^^ 
K)„3ml£ 1cm *a^HJ^U3 7 *Clc.T 0 -#7 7 h^^-if(6 units/ 
f^fti£fl#^ 5 ^tl'SSIlP) £ 5 £«g«£8!l£ Lfc (H 8 hirt^ 9 m) o 
WSfcHU Perkin-ElmerLS-50B fbfc*-<7 WMSS£§g«£BV>®&ifcg: 492 nnu 
509im-e©**3ftft*flS©ftl*«^a«Ufc. 0-#77 h^-if (#^* 
540, 000, EC 3. 2. 1.23) K i> y^i. *) giAUfco 

#J 1 1 : £SU&3i5 W J3 - # 7 7 b s s?— ^%7 y ±4 - 

&.mfoT*<D7 ytJ ft 2-Me 4-0 (CH 2 ) 4 CO0AM TG-/3Gal O*^*^* 5 ® 10 /iM 
left 5 £ 5 K.£&£*|2KpH 7. 4 (150mMNaCl, 4mMKCl, 2 mM CaCl 2 , 1 mM MgCl 2 , 
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5 mM HEPES, 0.1% ^a*-*; i^TPSS mi~) K:pfiLfc 0 GP293 Mfd LNCX2 
-lacZ £*ALfc&<D (lacZ HHfiBBlS) £^ 7 lfn - h Lfc 2 

^n/u-McfiU PSS T* 2 ©Sfc^Lfc^iifE 2-Me 

4-0(CH 2 ) 4 C00AM TG-j3Gal i^n- KU 30 y^a^-> 3 
fc. £^ALTft^GP293 « (lacZ &ttfflJ3) &&tt*tjg& LtTBV* 

fc 0 £ft-f S^^fctt, LTUA P o/340 40x/1.35^#>UVX(^- 

*4S8nm, ^Jfcjgft 510-550 nm bfc 0 JS*Sr01 0 H^t". H 

<K GP293 ttrt^Cfjt^i^^ GP293 MpWc&V^T & * Y 



Ml 2 : j3 -7^*^— ^©Jlafi 




J:<l!;^Ufc^l5{CiE7Rv ? ^^*^AT^ K 8 ml, -fb#%5 122. 4 mg (0.4 
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mol) ^ g-^n^-l, l-V* h**S**^ 400 M l(4mmolh mm±i"? 
2, 180 mg (0.6 mmoD&aO*.^ T/V^Vft^L, 115 °C^T-|fetS# bfc D 

•thy ? AT-iasgu ^on^ v^*Lfc 0 #^tbfca^^^ y * . 

7AlCT?tM (lilill;^ 11 ^^^^^ (100:4)) U -fk^2 
1 (78. 3 mg x 1^^50.6%. ^-l/V^fe^*)^#^o 

l H NMR (300 MHz / CDC1 3 ) 5 2.04(s, 3H), 3.48(s, 6H), 3.89(s, 3H), 4. 11 (d, 
J=5.1Hz, 2H), 4.76(t, J=5. 1Hz, 1H), 6.43(d, J=2. 0Hz, 1H), 6.57(dd, J=9. 7Hz, 
2.0Hz, 1H), 6.43-7. 14 (m, 7H) 

13 C-NMR (75MHz/CDCl 3 ) 6 19.91, 54.34, 55.29, 68.13, 101. 07, 101.71, 105.66, 
111.50, 113.54, 115.02, 115.96, 118.79, 124.48, 129.53, 129.98, 130.31, 
130.66, 137.79, 149.44, 154.41, 158.89, 160.32, 162. 93, • 185. 74 
HR-MS [ESI-MS]: [M+Na]+ calcd for 443.14706, found 443.14794 

<t<^bfc^l§{C^Wbfcx f7 t Ynyjl/ 8ml; fc&m 2 1 50 rag (120 
M mol) ^J0x.fc 0 Tk^TO °C\mhmmt 4ml£^o< <0M?L, T**^ 

<m&xm&. 'mfrmk-rvyv-kx-nmu ^DP^ymtt 
frtctm*^ x ) t> vim ? ^ Kxmm m&mm ; ^^^y-^y^ 

(100:4)) U 2 (40.7 mg , W 90%, *l> >V&MW) £#7c 0 

^-NMR (300MHz/CD 3 0D) 5 2.0l(s, 3H), 3.88(s, 3H), 4.07(dd, J=10. 3Hz, 4.95Hz, 
1H), 4.13(dd, J=10.3Hz, 4.95Hz, 1H), 4.90(t, J=4. 95Hz, 1H), 6.45(d, J=2. 0Hz, 
HR-MS [ESI-MS] : [M+H] + calcd for 375. 12325, found 375. 11547 

^<m^tcmmmm^tcr±.}-^ 20 mi, k-3- 

;aa^f;V-t77D7*'7>f P-^ y^^i^y^^/V 490 mg (1 
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mmolh 3 tit-r h y 750 rag (5 mmol) £#0;ifc o T/l^Vft^U ^S.T*— 
B#ra¥»bfc 0 U Sg^TVU 25 ml T'&9 i 9, 10 % 

^r^h!)7x=/b*77^> 320 mg (1.2 ramol) ^jEJDits T/l^'^ttglU ^ 

2 3 (664. 3 mg x R$ 78. 6%, $Hfe|$*) £#fc„ 
MR-MS [ESI-MS] : [M-Ij + = 713 

iX&j&Lfc^fcSfSLfci^Pn;**^ 4 ml, ft^2 3 168 mg (0.2 
mmol), 1 N Tk^b^ h y 2 ml *M?ttc 0 ML"?— BftHJfttf U ftWi 

o-M-t^ p n ^ s i ; , m^mm-r h y ?i^l£$ILfc 0 Ztl 

2 24mg(64.2 jumol) #Ao fc7 7 * = l-ADXL, MfcT— 
Ufc 0 *JSE«rg*U #^tbfcM^v-y ^WyAtTtl (^ttS^ffi ; 
^pp^^y-^^y-;l/ (100:4)) U ft^2 4 (10.3mg . i&^21%, 3r 

HR-MS (ESI-MS) : [M+Na]+ calcd for 831. 23522, found 831. 23070. 

<£ < %mVt^m^m^ Ltl-J? on^^y 2tnl 2 4 122. 6 mg (0. 15 

mmolh m-^n niM^t^ 26 mg(0. 15 mmol) ^jD^fc 0 7/^>|^t, 0 t 

^fcjci?^ x mtimki-hv ^At?ft»u -«^g*Lfc 0 #e>*wt^i$£ 

v'^WyAlCTHS (Wl;^oo^y-^/^ (100:6)) 
U 41^5 2 5 (105 mg , ^84%, ^1/ V^-fe^*) ^r#fc 0 
HR-MS (ESI-MS) : [M+Na]+ calcd for 847.23013, found 847.23210. 

«fc < Lfc^fcifrg L?c>^ n P ^ * y 3ml. fc-g^ 2 5 40 mg (0. 26 
mmolh 7 — y— )V 150 /z 1 (1. 38 mmol) , h y 750 /z 1 (9. 7 mmol) 
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TLC(RP18W) (clTltM (^ffi^ ; T-fe h = hV (1- D) Us fc^$> 2 6 (TG 

-j3Lac) (9. 4 nig , 27. 6%, ^" 1/ y^M*) ^#fc 0 
HR-MS(ESI-MS):[M-H]- calcd for 703.17503, found 703.17719 

TG-/3Lac (1 n M) Sr^tf T y±4 7 7 ~ (PBS) , Ca 2+ , 

Mg 2+ #-g-^, pH7.4, 0.1% v^5vV*A'*3rv'K) lC s $0 5 0. 3 unit 

(Dp -7**-*?— if£gS&0U 491 nmfgjjg, 510 ira 
Lfco 1 1 HU^-f o 
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1 6. ff*^ffi^l 5^^S0|£th*1fetiiJ#e>tb^3tyci-X 
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